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^ (57) Abstract: Methods and apparatuses for promoting fusion of vertebrae are provided. The apparatuses comprise interconnecting 
^ plates (12, 14) that fixate vertebrae to each other and provide for a predetermined amount of subsidence where the fusion occurs. 
£5 Allowing for this predetermined amount of subsidence increases bone-to-bone contact at the graft, which promotes fusion without 

having excessive settling of the two vertebrae onto the graft The predetermined amount of subsidence is achieved by the placement 
^ of a plate spacer (100) between each of two interconnecting plates when the plates are attached to the vertebrae. The plate spacer has 

a height equal to the maximum amount of subsidence desired. After affixing the plates to the vertebrae, the plate spacer is removed, 
^ leaving a space between the plates, which allows the vertebrae to subside by a distance equal to the height of the plate spacer. 
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METHODS AND APPARATUSES FOR PROMOTING FUSION OF VERTEBRAE 

Cross-Reference to Related Application 

This application claims the benefit of U.S. Provisional Application 60/359,875, filed 

February 25, 2002. 
Background 

(1) Field of the Invention 

The present invention relates to methods and apparatuses for stabilizing vertebrae 
when fusing the vertebrae. 

(2) Description of the Related Art 

Fusion of vertebrae is often necessary to relieve debilitating pain or correct a 
deformity. "When vertebrae are fused, e.g., with bone grafts, graft extenders, or interbody 
spacers such as interbody cages or boxes (collectively termed "grafts" herein), it is desirable to 
stabilize the fused vertebrae using an apparatus such as a plate to fixate one cervical vertebra 
to another to promote fusion across motion segments. 

There are various known apparatuses useful for stabilizing vertebrae when the 
vertebrae are fused. See, e.g. US. Patents 4,743,260; 5,603,703; 5,458,641; 5,827,328; and 
6,080,193. 

The known apparatuses are generally useful to prevent horizontal displacement of the 
two grafted vertebrae. They also can prevent excessive compression of the two vertebrae, 
which can lead to a weak fusion or even collapse of the graft However, the apparatuses can 
also lead to stress shielding, in which fusion of the vertebrae to the grafted bone is impeded or 
prevented entirely because the apparatus prevents adequate contact between the vertebra and 
the graft. Resorption of the bone graft can exacerbate this problem. It is well known in the art 
that some subsidence, or settling, between the vertebrae at the graft is advantageous to quickly 
forming a strong fusion. The subsidence increases bone to bone contact, which is well known 
to enhance bone fusion, as predicted by Wolffs law, by enhancing physiological processes 
involved in bone remodeling (Kowalski et al, 2001, Neurol. Focus 10 (4) Article 2). 
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The problem of stress shielding is partially addressed in U.S. Patent 5,843,082, which 
provides an apparatus having aplate on each vertebra, and a pair of longitudinal rods which 
interconnect the plates. The plates can slide along the rods vertically, which allows for 
subsidence between the vertebrae. There is no suggestion therein that the amount of 
5 subsidence could or shouldbe controlled using that apparatus. Thus, while the apparatus in 
the '082 patent does not cause stress shielding, it also does not prevent excessive subsidence. 

It is therefore an object of the present invention to provide improved apparatuses and 
methods for promoting optimal fusion at a graft, particularly at cervical vertebrae. 

It is a further object of the invention to provide improved apparatuses and methods for 
1 0 stabilizing the fusion that minimize stress shielding. 

It is an additional object of the invention to provide apparatuses and methods for 
minimizing stress shielding as well as excessive subsidence at vertebral fusions, thus 
promoting optimal fusion at the graft. 

It is a still further object of the invention to provide an apparatus that accomplishes the 
1 5 above objects yet is compact in size and utilizes a Tm'nrrmTm amount of parts. 

Summary of the Invention 

It has been found that the above and related objects of the present invention are 
obtained by the use of slidably interconnected plates that fixate vertebrae to each other and 

20 provide for a predetermined amount of subsidence at the fusion site. This predetermined 

subsidence increases bone to bone contact at the graft, which promotes fusion without having 
excessive compression of the two vertebrae onto the graft The predetermined subsidence is 
achieved by the placement of a plate spacer between each of two interconnecting plates when 
the plates are attached to the vertebrae. The plate spacer has a height equal to the amount of 

25 subsidence desired. After affixing the plates to the vertebrae, the plate spacer is removed, 

leaving a space between the plates, which allows the vertebrae to subside by a distance equal 
to flie height of the plate spacer. 

Accordingly, in some embodiments, the present invention is directed to apparatuses for 
promoting fusion of a first vertebra and a second vertebra in a spinal column at a graft between 

30 the first vertebra and the second vertebra. 

A preferred embodiment of these apparatuses comprises a first plate mountable to the 
first vertebra, and a second plate mountable to the second vertebra. The first plate comprises 
integral means for slidably interconnecting with the second plate, the sliding occurring parallel 
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to the long axis of the spinal column. The means for slidably interconnecting the first and 
second plates prevents rotational and transverse movement of the first vertebra relative to the 
second vertebra. 

Preferably, the first plate has a first base mountable to the first vertebra and a tongue 
protruding from the first base with an end distal to the first base and two sides perpendicular to 
fheend. Also, the second plate has a second base with two sides and a top. The second base is 
capable of attachment to the second vertebra, and the second plate has a groove formed by the 
top of the second base and inner edges of the two sides of the second base. In these 
embodiments, the tongue of the first plate and the groove of the second plate slidably 
interconnect when attached to the first and second vertebrae, the interconnection occurring at 
the two sides of the tongue of the first plate and me inner edges of the two sides of the groove 
of the second plate. Additionally, the end of the tongue and the top of the second base are 
capable of touching, preventing compression of the first vertebra with the second vertebra at 

the graft between the two. 

These apparatuses preferably also comprise a removable plate spacer suitable for 
placing between me first plate and the second plate. 

In additional preferred embodiments of the apparatuses, the apparatus comprises a first 
member for attachment to the first vertebra and a second member for attachment to the second 
vertebra, along with a means for attaching the apparatus to the first vertebra at the first 
member, a means for attaching the apparatus to the second vertebra at the second member, a 
means for preventing rotational and transverse movement of the first vertebra relative to the 
second vertebra, and a plate spacer comprising a height, where the plate spacer is capable of 
insertion into the apparatus between the first member and the second member. In these 
embodiments, the plate spacer can be removed from the apparatus after the apparatus is 
attached to bom the first vertebra and the second vertebra, and the height of the plate spacer 
provides a subsidence between the two vertebrae upon removal of the plate spacer, the 
subsidence being equivalent to the height of the plate spacer. 

In still other preferred embcxhments, the invention is directed to apparatuses for 
promoting fusion of a first vertebra and a second vertebra in a spinal column at a graft between 
the first vertebra and the second vertebra. The apparatuses comprise a first plate mountable to 
the first vertebra, a second plate mountable to the second vertebra, and a removable plate 
spacer suitable for placing between the first plate and the second plate, where the plate spacer 
comprises a height, ha these embodiments, the first plate comprises an integral means for 
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slidably interconnecting with the second plate, where the sliding occurs parallel to the long 
axis of the spinal column. This means prevents rotational and transverse movement of the first 
vertebra relative to the second vertebra. The apparatuses of these embodiments further 
comprise a means for limiting axial extension of the first plate with respect to the second plate. 
5 The invention is also directed to apparatuses for promoting fusion of a first vertebra, a 

second vertebra and a third vertebra in a spinal column at grafts between (a) the first vertebra 
and the second vertebra and (b) the second vertebra and the third vertebra. The apparatuses 
comprise a first plate mountable to the first vertebra, a second plate mountable to the second 
vertebra, and a third plate mountable to the third vertebra In these embodiments, the first 
10 plate and the thirdplate comprise integral means for slidably interconnecting with the second 
plate, where the sliding occurs parallel to the long axis of the spinal column. This means 
prevents rotational and transverse movement of the first vertebra relative to the second 
vertebra and the second vertebra relative to the third vertebra. 

In related embodiments, the invention is directed to apparatuses for promoting fusion 
15 of n adjacent vertebrae in a spinal column at grafts between each of the n vertebrae. The 

apparatuses comprise nplates, each p&tem^ Each 
plate also comprises integral means for slidably interconnecting with adjacent plate(s), where 
the sliding occurs parallel to the long axis of the spinal column. This means prevents 
rotational and transverse movement of each of the n vertebrae relative to each adjacent 
20 vertebra(e) of then vertebra. 

The above apparatuses are useful in methods for promoting fusion of a first vertebra 
with a second vertebra in a spinal column. A preferred embodiment of the methods comprises 
providing an apparatus, the apparatus comprising a means for attaching the apparatus to the 
first vertebra at a first member; a means for attaching the apparatus to the second vertebra at a 
25 second member; a means for preventing rotational movement of the first vertebra relative to 
the second vertebra; and a plate spacer comprising a height. The plate spacer is capable of 
insertion into the apparatus between the first member and the second member such that the 
plate spacer can be removed from the apparatus after the apparatus is attached to both the first 
vertebra and the second vertebra. In these methods, the apparatus is attached to the first 
30 vertebra at the first member; the means for preventing rotational displacement of the first 

vertebra from the second vertebra is partially engaged; the plate spacer is placedbetween the 
first member and the second member; the means for preventing rotational displacement is 
substantially fully engaged such that the first member and the second member each abut the 
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plate spacer, the apparatus is attached to the second vertebra at the secondmember; and the 
plate spacer is removed from between the first member and the second member. 

apparatuses andmethods, including but not limited to fhe following: (a) a plate with a base 
nTOuntable to the vertebra, the plate also having a tongue protruding from the base wim an end 
distal to thebase and two sides perpendicular to the end; (b) aplatewithabasemountableto 
the vertebra, the base having two sides andatop, the plate having a groove formed by atop of 
thebase andhmer edges of the two sides of thebase; (c) aplate with abasemountable to the 
vertebra, the plate also having a first tongue protruding from the base with an end distal to the 
base and two sides perpendicular to the end, the plate also having a second tongue protruding 
from the base with an end distal to the base and two sides perpendicular to the end, wherem 
the first tongue and the second tongue are directed in opposite directions along the long axisof 
the spinal column; (d) aplate with abasemountable to the vertebra, the plate also having a 
tongue protruding from the base with an end distal to the base and two sides perpendicular to 
the end, the plate also having a groove formedby a top of the base andhmer edges of the two 
sides of thebase, wherein the tongue and the groove are directed in opposite directions along 
the long axis of the spinal column; and (e) aplate with abasemountable to the vertebra, the 
base having two sides, a top and a bottom, the plate having a first groove formed by the top of 
thebase andhmer edges of the two sides of thebase, theplate also having a second groove 
formedby the bottom of thebase andhmer edges of the two sides of the base, wherein the first 
groove and the second groove are directed in opposite directions along the long axis of the 
spinal column 

Brief Descrq>tion of the Drawing 

These and other objects, features and advantages of the present invention will be more 
fully understood by reference to the following detailed description of the presently preferred, 
albeit illustrative, embodiments of the present invention wherein: 

FIG. 1 is an elevational view of an apparatus constructed in accordance with the 
present invention for stabilizing two vertebrae, as seen before removal of theplate spacer, 

FIG. 2 is a cross sectional view of the apparatus of FIG. 1, showing the 
interconnection between the two plates at the tongue and groove sections located on line 2-2 in 
FIG. 1; FIG. 2a shows an alternate form suitable for interconnecting the two plates; 

FIG. 3 is a view of the apparatus of FIG. 1, taken along the sagittal plane as indicated 
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by line 3—3 inFIG. 1; and 

FIG. 4 is a view of one embodiment of fheplate spacer of the apparatus of FIG. 1. 

FIG sisaviewofanalternatweembo^ W - 
FIG. 6 is a view of an additional alternative embodiment of plate 12 illustrated in FIG. 

^ FIG 7a andTb are views of alternative embodiments ofplate 14 illustrated in FIG. 1- 
3- FIG 7cand7dis a view of an additional alternative embodiments of P latel2fflustratedin 
FIG. 1-6; FIG. 7e are views of alternative embodiments of plates 12 and 14 illustrated in FIG. 

FIG. 8a, 8b and 8c are views of three plates constructed in accordance with the present 
invention useful for stabilizing three or more vertebrae. 

PIG 9a, 9b and 9c are elevational views of three apparatuses constructed in 
accordance witi, the present invention for stabilizing three vertebrae, as seen before removaTof- 
the plate spacers, the apparatuses variously using the plates illustrated in FIG. 5-8. 

FIG 10a, 10b, 10c and lOd are elevational views of four apparatuses constructed in 
accordance with the present invention for stabilizing four vertebrae, as seen b efore removal of 
the plate spacers, the apparatuses variously using the plates illustrated in FIG. 5-8. 

DetailedDescription of the Preferred Embodiments of the Invention 
>0 The present invention provides methods and apparatuses for stabilizing vertebrae 

while simultaneously mhumizmg stress shielding and excessive subsidence. To achieve this, 
apparatuses are utilized that have at least two separate members, one member being attached to 
eachofthevertebrae. The members that are adjacent to each other can be interconnected to 
prevent rotational and transverse displacement of the two vertebrae in relation to each other. 
25 Additionally, the apparatuses preferably include plate spacers) of a preselected height that is 
placedbetween each two adjacent members when the members are attached to ihe vertebrae, 
such that the members are separated by the height of the plate spacer. After attachment of the 
members to the vertebrae, the plate s P acer(s) is/are removed This allows for subsidence of the 
each two adjacent vertebrae by a distance equal to the height of the plate spacer. Thus, stress 
30 shielding as well as excessive subsidence is minimized 

m preferred embooiments, the methods and apparatuses areusedfor fusion of cervical 
vertebrae, because the problem of stress shielding is encountered most often in cervical 
fusions. However, the methods and apparatuses are also capable of use for fusion of thoracic 
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or lumbar vertebrae. 

In some embodiments, the vertebrae to which the apparatuses are attached are 
preferably adjacent to each other. However, the apparatuses can be designed and utilized to 
span and stabilize three or more vertebrae. 

Referringnow to the drawing, and in particular to FIGS. 1 through 4 thereof, a 
preferred embodiment of the apparatuses of the invention is illustrated Tins apparatus has two 
plates, one comprising a tongue, and the other comprising a groove. Hie tongue and groove 
interconnect and slide. Each of the plates is secured to a respective vertehra by two screws or 
sinrilar fasteners such as anchors, etc, as are known in the art. Specifically, FIGS. 1-4 illustrate 
an apparatus 10 for use in retaining bone portions such as cervical vertebrae VI andV2 of a 
human spinal column C to stabilize the vertebrae withrespect to each other rotationally and 
along the vertical axis A. The apparatus comprises a first plate 12, attached to VI, and a 
secondplate 14, attached to V2. These plates, and me screws used to attach them to vertebrae 
are surgically implantable and are made of a suitable biocompatible material, such as titanium, 
titanium alloy, or stainless steel. 

As best shown in FIG. 1, the first plate 12 has a base 20 and a tongue 22 protruding 
from the base 20. The tongue 22 comprises an end 24 distal to the base 20 and two sides 26, 
28 perpendicular to the end 24. The first plate also has two holes 30, 32 which accommodate 
screws 34, 36, used to attach the first plate to vertebra VI. Although two holes which 
accommodate screws that project perpendicularly is shownin the figures, me apparatus is not 
limited to such an arrangement Any appropriate arrangement of screw types, hole types, and 
hole numbers is contemplated as being within the scope of the invention. Thus, the first plate 
can comprise three or more holes to provide for three or more screws into the vertebra, and, 
although the screw holes 30, 32 shownin FIG. 1 accommodate screws that project 
perpendicularly from the plane of the first plate 12, they canbe designed to accommodate 
screws that are at an appropriate angle to provide for a secure attachment to the vertebra VI . 
Additionally, a locking device to secure the screws can optionally be incorporated into these 
apparatuses. Appropriate devices are well known in the art 

Vertebra VI, to which the first plate 12 is attached, is shown in FIG. 1 as superior to 
vertebra V2 in the spinal column C. However, vertebra VI could also be inferior to vertebra 
V2 in the spinal column C, in which case the first plate 12 is affixed into V2 with the tongue 
protruding upward toward VI. In either case, the first plate 12 is aligned and screwed into the 
vertebra such that the tongue 22 is protruding toward vertehra V2. Thus, when vertebra V2 is 
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below vertebra VI, the tongue 22 is protruding downward Conversely, when vertebra VI is 
below vertebra V2, the tongue 22 is protruding upward 

The second plate 14 has a base SO and a groove 58. The groove 58 is formed by an 
edge 60 at the top of thebase 50 and inner edges 62, 64 of sides 66, 68 protruding from the 
two sides of the base 50. The sides of the groove 66, 68 also each have a top 82 and 84, 
respectively. The secondplate 14 also is showninFIG. 1 as having two holes 74, 76 which 
accommodate screws 78, 80. As with the first plate, the type, number andprojection angle of 
screws that anchor the second plate to the vertebra are merely shown as illustrative, and can be 
substituted by known methods as appropriate. 

The two sides 26, 28 of the first plate and the opposing inner edges 62, 64 of the side 
members 66, 68 of the secondplate 14 are preferably designed to interconnect to prevent the 
two plates fromrotationalry separating. This is achieved in the preferred embodhnent in FIGS; 
1-4 by the sides of the tongue of the first plate 26, 28 having protuberances such that the center 
of the side 38 is wider than the top and bottom of the tongue 40 (FIG. 2). This allows the 
tongue to interconnect with the groove of the secondplate 58, which has inner edges 62, 64 
that form recesses complementary to the tongue protuberances, such that the center of the sides 
of the groove 82 is narrower than the top and bottom 84 (FIG. 2). FIG. 2a shows an alternate 
form of this embodiment. However, the apparatuses of these embodiments are not limited to 
the illustrated means for preventing rotational separation of the plates; any appropriate means 
for interconnecting the tongue and groove to prevent rotational separation of the plates can be 
utilized For example, the sides of the tongue of the first plate can have recesses that 
interconnect with protuberances on the inner edges of the groove, as illustrated in FIG. 7c. In 
additional embodiments, the interconnection of Ihe tongue of the first plate and the groove of 
the secondplate is achieved by a wedge formed by the sides of the first plate matching an 
opposing wedge formed by the inner edges of the side members of the second plate. 

The space between the end of the tongue 24 and the top of the base of the groove 50 
can accommodate a plate spacer 100 (exemplified in FIG. 4). The plate spacer 100 is used to 
separate the two plates axiaUy while the plates are being affixed to the vertebrae. Optionally, 
more than one plate spacer can be placed between the two plates to achieve a greater 
separation thanprovided with one plate spacer. After the plates are affixed the plate spacer is 
removed In preferred embodiments, the plate spacer has a holder 102 that facilitates the 
removal of the plate spacer. As illustrated in FIG. 4, the plate spacer is a rectangular block and 
the holder is a tab protruding from the plate spacer. However, theplate spacer and the holder 
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cantakeany appropriate shape. Additionally, the plate spacer can be placed anywhere that 
aHowsitto temporarily separate the two plates axially. For example, theplatespacerca.be 
placedhetweenthebase of the first plate 20 and the tops of the sides of the groove 82, 84. All 
that is required is that the plate spacer be suitable for temporarily separating the two plates 
longitudinally until they are affixed to the vertebrae. 

opiate spacer 100 has aheightH that corresponds to the distant that the twoplates 
12 14 areseparatedwhentheplate S paceri S placedbetweenthera The subsidence that can 
takeplacebetween the grafted vertebrae after the apparatus is hnplanted is equivalent to the 
height of theplate spacer. Ibis height can be from 1 to 10 mm, preferably from 1 to 5 mm 
The selection of theplate spacer height, or the number of plate spacers, for any parfccular 
situation is within the skill of the art without using undue exp erimentafaon. 

fa some instance, there may be a .concern that the iuterconnecting plates, when 
hnplanted, could extend axially, during anatomic extensions, to such a degree that the plates 
become disengaged, with disastrous consequence In those instances, theplates cancompnse 
ameans for limiting axial extension of the firstplate withrespect to the secondplate. An 
example of suchameans is illustrated in FIGS. 5-7. FIG. 5 illustrates plate 12', FIG. 6 
illustrates plate 12", and FIG. 7c illustrates plate 12'" any of which would substitute for plate 
12ofFIGS 1-3. The three plates 12', 12" and 12- completely correspond to plate 12 m each 
element except for the indentations 120 and 122 in the two sides of the tongue of theplate 
illustratedinFIG. 5, the indentations 124 and!26 inthe two sides of the tongue of theplate 
OlustratedinFIG. 6, and the setscrews 180' and!82' inthe two sides of the tongue of theplate 
illustratedinFIG. 7c. Theplate 12' or 12" function with the plate 14' of FIG. 7a or plate 14" 
of FIG 7b to provide the means for limiting axial extension of the plates when they are 
interconnected, Theplates 14' of FIG. 7aandl4" of FIG. 7b completely correspond to plate 
14 illustrated in FIGS. 1-3 in each element except for the tabs 140 and 142 of the plate 
flustotedrnFIG^aandth^ 

the means for limiting axial r extension is employed, theplate 14' or 14" is slidably 
interconnected along inner edges 62 and 64 withplate 12' or plate 12" along the edges 26 and 
28 of the tongue 22 as with the previously described embodiments illustrated m FIGS. 1-3. 
The tabs 140 and 142 (FIG. 7a) or the setscrews 180 and 182 (FIG. 7b) protrude into the space 
in the tongue edges 26 and28 createdby the indentations 120 and 122 (FIG. 5) or 124 and 126 
(FIG. 6) to prevent the two plates from extending axially to such an extent that the plates 
disengage. 
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The engagement of the tabs to ft* axial extension proceeds as follows. When the 

suchthatthey do not interfere with the interconnection. After the plates areshdably 
Mercounected, fte tabs 140 and 142 or setscrews 180 and!82 aremovedinto fte space 

*FIG 7a, the tabs are moved by bending the tabs into the space, for example with a phers 
^^ingtoolorbyaayothermeans. In the embodiments employing tabs (e.g., FIG. 
7a) ftetabsmustbemadeofamaterialthatcanbereadilybent, as is know m the art. 
However, as envisioned herein, ftemeans for ftniting axMextendonis not ftnu.dto 

piatesbyprotmdxnginto the space ^^ftaW^^-M-^^ 

68. Withthe setscrews 180 and 182 illustrated in FIG. 7b, the setscrews are screwedmto the 
space, e.g., with a screwdriver. 

.natteraaUvepretaederabodto* thorrcaus for Mtiag ; w ° 

groove. Th.barcmb.afBxrf^.othc^orfhesidesofth.groove. Oaeversronof 
these e»*odh«a* is provided aa FIG. 7D and7E. Tongue plate 12- has anindeoiahon 184 

fc, aece— soar m -** ,2 '"' ty ^ 188 ' "TT 

tough serewholes k 6* bat and •*> Tbe «ds of ft. bat 192, 194 overlap the sides of 
ftegrooveinplate 14- inindeaatta* 196, 198, wKoh ate ande enough. o aeeonnnodaft 
„U mansion aad caapreasioaof tte tongue and grave pla.es withrespeot to each other as 



25 previously described 

Although the means for limiting axial extension of the two plates is illustrated m 
FIGS 5-7 as comprising indentations inbothsides of the tongue matching tabs or setscrews or 
both sides of the groove, or a bar crossing the tongue and overlapping the sides of the groove, 
fteinvennonisnotlirmtedtoftose^ For ^ 

provided, for example, by tabs on the sides of the tongue matching indentations in the sales of 
the groove, or setscrews in the side of the tongue (FIG. 7c), where the sides of the tongue 26, 
28 are concave, as withplate 12'". Tie means for limiting axial extension can also be 
achieved with the tab/indentation or setscrew/indentation combination on only one srde of the 
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interconnection. Furthermore, themeans for lhniting axial extension using a bar crossing the 
tongue and overlapping the sides of the groove canbe aehievedby: affixing thebar into an 
indentation in the sides of the groove and crossing the tongue in an indentation wide enough to 
accommodate axial extension or compression, or affixing a bar with protrubanccs at either end 
that extendinto anindentation onin the edges of me groove, etc. The skilled artisan can also 
envision similar means for limiting axial extension which are encompassed within the present 
invention. 

It should also be understood that the means for limiting axial extension can be engaged 
either by the end user (Le., the surgeon) or at the point of manufacture, such that the entire 
apparatus is provided to the end user already assembled 

Thepreferred embodiments described above are not limited to a tongue and groove 
arrangement as exemplified in FIGS 1-7. The first Opiate need only comprise integralmeans 
for slidable interconnecting with the second plate, where the shding occurs parallel to the long 
axis of the spinal column, and where the integral means prevents rotational and transverse 
cement of the first vertebra relative to the second vertebra. The skilled artisan could reachly 
devise configurations other than the tongue and groove arrangement exemplified in FIGS. 1-4. 
For example, the slidable interconnection of the two plates canbe achieved with two tongues 
andgrooves, or a tongue mat is thinner u^ ^ 
shaped slot in the second plate. 
20 Before implantation, the apparatus is sterihzedby any appropriate means to prevent 

infection. 

To implant the apparatus, the two plates 12, 14 are interconnected and attached to 
vertebraewiththeplatespacerlOOinplace. The plate spacer is then removed The 
interconnection of the plates and attachment to the vertebrae canbe achieved by any sequence 
25 of steps. 

In apreferred embodiment, the firstplate 12, the secondplate 14, and theplate 
space*) 100 are packaged together as a sterile assembly with removable festeners that prevent 
the assembly from separating. If utilized, the means to prevent axial extensionis also engaged 
The assembly is aligned to the exposed anterior surface of the two grafted vertebrae. The first 
30 plate 12 and the secondplate 14 are affixed to the vertebrae using screws 30, 32 and 74, 76 or 
other conventional fastening means, and the plate spacer 100 and fasteners are then removed 

In another preferred embodiment, the first plate 12 is first interconnected to the second 
plate 14, the plate spacer 100 is placedbetween the first plate and the secondplate, the first 
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plate-platespacer-secoodplate assembly is aligned* the exposed anterior surface of me two 

plate spacer 100 is thenremoved and themeans to Km* axial extension* engaged, rfuhhzed 
In an additional preferred embodiment, after a graft is placed between the two cemcal 

S p^columnCsuch*atmebas^^^^^ 

protrudes in the direction of vertebra V2. The tongue of the first plate can optionally extend so 
fatastooverlaplhegraftsiteandcoverpartofVl. Care must be taken to be sure that the 
secondplate 14, whe. interconnected with the firstplate 12, wfflbe situated such that the 
holes 74, 76 are over an area of vertebra V2 suitable for inserting screws to affix the second 

plate 14 with vertebra V2. 

With the first plate 22 on vertebra VI , a suitable drill guide and drill (not shown) are 
usedtodrillfastener openings invertebraVl at the site on the surface of vertebra VI ofholes 
30 and 32. The screws 34 and 36 are then inserted through holes 30 and 32 to connect the first 

plate 22 with vertebra VI . 

The second plate 14 is then interconnected to the first plate 12 by sliding the groove of 
the secondplate 58 onto the tongue of the first plate 22, leaving a space between the end of the 
tongue of the first plate 24 and the top of the base of the secondplate 50. The plate spacer rs 
thenplacedin the space between the fest and second plate and the groove of the secondplate 
58 is further slid onto the tongue of the first plate 22 until the end of the tongue of the first 
plate 24 and the top of thebase of the secondplate 50 are separatedby fire height of the plate 
spacer. The secondplate 14 is then affixed to vertebra V2 using screws, as previously 
described with the first plate and vertebra VI. 

The plate spacer 100 is thenremoved fromthe space between the first plate and the 
secondplate, and the means to limit axial extension is engaged, if utilized Thus, in operation, 
the firstplate 12 is separated fromthe secondplate 14 by the height of theplate spacer H. The 
graft is then subjected to subsidence limited to the distance defined by the height of the plate 
spacer H Minimization of stress shielding is therefore achieved without concern for excessrve 
subsidence, since the height of the plate spacer H limits the amount of subsidence on the graft 

In another preferred embodiment, using procedures analogous to those described 
above, the secondplate 14 is first affixed to vertebra V2, the firstplate 12 is then 
interconnected to the secondplate 14, the plate spacer 100 is placed between the first plate 12 
and the secondplate 14, the firstplateis affixed to vertebra VI, and theplate spacer* 
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temoved and the means to limit axial extension is engaged, if utilized. 

The apparatuses and methods for utilizing them described above axe not Inmted to use 
with any particular graft material. They may be used with, e.g., cancellous autografts, 
allografts or xenografts, or with any artificial or naturalbone substitutes knowninthe art The 
apparatuses andmethods can alsobe used with any type of graft, including bone grafts and 
interbody spacers such as cages or boxes. 

The apparatuses of the preferred embodiments described above are useful for 
promoting fusion of two vertebrae even without the plate spacer. When implanted with the 
interconnectingmeans engagedbut with a space between the two plates, the apparatuses 
rfntate stress shielding (albeit without protection from excessive suhsidence) using a more 
compact design and fewer parts thanprior art apparatuses, e.g., as provided in U.S. Patent 
5 843 082 The compact design is partially due to the utilization of a means for shdably 
interconnecting theplates that is integral with the plates. This is opposedto the apparatus 
providedin U.S. Patent 5,843,082, where the means for shdably mterconnecting the plates is 
providedbyholesmmeplatesmterconnectingwimbars 

theplates. 

The inventionis also directed to apparatuses that canbemore generally described than 
me embodiments described above. In these embodiments, the invention is directed to 
apparatuses for promoting fusion of a fh^t vertebra and a second vertebra m 
with a graft between the first vertebra and the second vertebra. The apparatus comprise a first 
member for attachment to the first vertebra and a secondmember for attachment to the second 
vertebra; means for attaching the apparatus to the first vertebra at the first member, means for 
attaching the apparatus to the second vertebra at the secondmember, means for preventing 
rotational and transverse movement of the first vertebra relative to the second vertebra; and a 
plate spacer comprising aheight, the plate spacer capable of insertion into the apparatus 
between the first member and the secondmember, wherein the plate spacer canberemoved 
from the apparatus after the apparatus is attached to both the first vertebra and the second 
vertebra. As in the previously described embodiments, theheight of theplate spacer provides 

a subsidence between the two vertebrae upon removal of the plate spacer, said subsidence 

being equivalent to the height of the plate spacer. 

Also as with the previously described apparatuses, these apparatuses are not limited to 

use with any particular vertebrae, although the preferred vertebrae are cervical vertebrae. 

Additionally, these devices are preferably attached to adjacent vertebrae, although they could 
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be used to stabilize three or more vertebrae. 

ApplyingtheabovegeuerdizedappatatustotheapparatusmustratedinFIGS. 1-4, the 

first member orrises a first plate having a first base capable of attachment to the first 
vertebra, the first plate also having a tongue protruding from the first base wifc an end distal to 
5 the firstbase andtwo sides perpendicular to the end; and the secondmember comprises a 

secondbaseis capable of attachment to thesecond vertebra, the secondplatehaving a groove 
formedby atop of the secondbase andinuer edges of side members protruding fromthe two 
sides of the second base. 

10 As withpreviously described apparatuses, these apparatuses are useful in methods for 

promoting fusion of vertebrae. These methods comprise providing an apparatus, the apparatus 
comprising: means for attaching the apparatus to the first vertebra at the first member, means 
for attaching the apparatus to the second vertebra at the second member; means for preventing 
rotational displacement of the first vertebra fromthe second vertebra; and aplate spacer 
15 capable of insertion into the apparatus between the firstmember and the secondmember, 

wherein theplate spacer canbe removed from the apparatus after the apparatus is attached to 
both the first vertebra and the second vertebra. The apparatus is then attached to the first 
vertebra at the first member; the means for preventing rotational displacement of the first 
vertebra fromthe second vertebra is engaged; theplate spacer is placed between the first 
20 member and the secondmember; the firstmember is alignedto the secondmember at theplate 
spacer; the apparatus is attached to the second vertebra at the secondmember; and, finally, the 
plate spacer is removed frombetween the first member and the secondmember. As with other 
raethods of the invention, the above order need not be followedin executing the method, 
except for the last step (removal of the plate spacer). 
25 Also as withpreviously described methods, these methods can be used with any 

vertebrae, but cervical vertebrae arepreferred; themethods can also be used to stabilize more 
than two vertebrae, although two adjacent vertebrae are preferred. 

The invention is also directed to apparatuses for promoting fusion of more than two 
vertebrae, using plates mountable to each vertebrae. As with the previously described 
30 apparatuses, eachplate comprises integralmeans for slidabry interconnecting with adjacent 
plate( S ), where the sliding occurs parallel to the long axis of the spinal column, and where the 
irtegral means prevents rotational and transverse movement of the vertebrae to which the 
plates are mounted Also as with the previous embodiments, the vertebrae are preferably 
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cervical vertebrae. Theplates can be fastened to the vertebrae by any means known in the art, 
for example with screws that pass through holes in the plates and screw into the vertebrae. 
He apparatuses of these embodiments also preferably include a removable plate spacer 
mounted between each two adjacent plates. The plate spacer is removed after the apparatus is 
implanted, to allow subsidence at the graft to takeplate that is equivalent to the height of the 
plate spacer. Also as with previously described embodiments, the apparatus optionally 
includes a means for limiting axial extension of each two adjacent plates relative to each other. 
These apparatuses also should be sterilized before implantation. 

In some preferred embodiments, these apparatuses utilize plates where the means for 
slidabry interconnecting the plates are interconnecting tongue and groove elements, as with 
previously described tongue and groove elements. In these embodiments, the plates mountable 
to the vertebrae on the ends (ie., me first and the third vertebrae if three vertebrae are being 
fused; or the first and the fourth vertebrae if four vertebrae are being fused, etc.) are identical 
tomepktespreviousrydes^edandinustiatedinFIGS. 1-7. The plate on either end can be 
either the tongue plate (e.g., FIGS. 5 or 6) or the groove plate (e.g., FIG. 7a or 7b). The 
plate( S ) mountable to the vertebra(e) that are not on Ihe ends (ie., the second vertebra if three 
vertebrae are being fused, or the second and third vertebrae if four vertebrae are being fused, 
etc.) have a combination of two tongues, a tongue and a groove, or two grooves, as appropriate 
to have a slidably interconnecting tongue and groove between each two adjacent plates. An 
example of each of the Hree possible internal plates for mese embodiments is illustrated in 
FIG. 8A (two tongues), FIG. 8B (a tongue and a groove), and FIG. 8C (two grooves). The 
elements of these internal plates are completely analogous in materials, construction, and 
structure to the plates previously described and illustrated in FIG. 1-7. 

Thus, the plate illustrated inFIG. 8a has a base 150 mountable to a vertebra, witha 
first tongue 2V protruding from the base 150 with an end 24' distal to the base 150 and two 
sides 26', 28' perpendicular to the end 24'. The plate also has a second tongue 22" protruding 
from the base 150 with an end 24" distal to thebase 150 and two sides 26", 28" perpendicular 
to the end The first tongue 22' and me second tongue 22" are directed in opposite directions 
along the long axis of the spinal column. 

The plate illustrated in FIG. 8b has a base 160 mountable to a vertebra, with a tongue 
• 22'protradingfromthebasel60withanend24' distal to the base 160 and two sides 26', 28' 
perpendicular to the end 24'. The plate also has a groove 58' formedby an edge 60' at the top 
of thebase 160 and inner edges 62', 64' of the two sides 66', 68' of thebase. The tongue 22' 
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and the groove 58' axe directed in opposite directions along the long axis of the spinal column. 

The plate illustrated in FIG. 8c has a base 170 movable to a vertebra, with two sides 
66' 68' atop 172 andabottoml74. Thepkte also has a first groove 58' formed by the top 
172 of the base 170 andinner edges 62', 64' of the two sides 66', 68' of the base 170. 
Additionally, the plate has a second groove 58" formedby the bottom 174 of the base 170 and 
inner edges 62", 64" of the two sides 66", 68" of the base. The first groove 58' and the 
second groove 58" are directed in opposite directions along the long axis of the spinal column. 

When one of the three plates illustrated in FIGS. 8a-8c is utilized with two of any of 
thepreviously described plates (eg., as illustrated in FIGS 1-7) on three fused vertebrae, they 
are implanted onto the vertebrae as illustrated in FIGS. 9a, 9b or 9c. Inthose figures, the first 
plate and the second plate shdably interconnect when attached to the first and second 
vertebrae. The interconnection occurs at (a) the two sides 26, 28 or 26', 28' of the tongue of 
one of the first plate or the second plate and (b) the inner edges 62, 64 or 62', 64' of the two 
sides of the groove on the other of the first plate or the second plate. Also, the second plate 
and the third plate slidably interconnect when attached to the second and third vertebrae. The 
interconnection occurs at (a) the two sides 26, 28 or 26', 28' or 26", 28" of the tongue of one 
of either the second plate or the third plate and (b) the inner edges 62, 64 or 62', 64' or 62", 
64" of the two sides of the groove on the other of the secondplate or the thirdplate. 
Combinations of theseplates other than those illustrated in FIGS. 9A 9B and9C are possible, 
for example the same interconnecting combinations as shown in FIG. 9 can be utilized where 
the assembly is turned upside down in relation to the vertebrae. 

When two of the threeplates illustrated in FIG 8 is utilized with two of any of the 
previously described plates (e.g., as illustrated in FIGS. 1-7) on four fused vertebrae, they are 
implanted onto the vertebrae as illustrated in FIGS. 10A, 10B, 10C, or 10D. In those figures, 
the first plate and the second plate shdably interconnect when attached to the first and second 
vertebrae. The interconnection occurs at (a) the two sides 26, 28 or 26', 28' of the tongue of 
one of the first plate or the secondplate and (b) the inner edges 62, 64 or 62', 64' of the two 
sides of the groove on the other of the first plate or the secondplate. Also, the secondplate 
andmefthdpkteshdabryinterconnectwhenattachedtot^ The 
interconnection occurs at (a) the two sides 26, 28 or 26', 28' or 26", 28" of the tongue of one 
of either the secondplate or the thirdplate and (b) the inner edges 62, 64 or 62', 64' or 62", 
64" of the two sides of the groove on the other of the secondplate or the thirdplate. 
Additionally, the third plate and the fourth plate shdably interconnect when attached to the 
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thirdand fourth vertebrae. The intcrconnectioa occurs at (a) the two sides 26, 28 or 26- 28- or 
26 » 28" of the tongue of one of either the thirdplate or the fourthplate and (b) Ihemner 
edges 62 64 or 62', 64' or 62", 64" of the two sides of the groove on the other of the ted 
plate or the fourthplate. Combinations of theseplates other than those illustrated in FIGS. 
5 10A, 10B, IOC and 10D ate possible, for example the same interconnecting combnauons as 
showninFlG. 10 c^be utilized where the assembly is turnedupside downinrelahontothe 
vertebrae. 

Generalizing this system withnnumber of adjacent vertebrae having n-1 number of 
fusions between the n vertebrae, these embodiments encompass apparatuses for promoting 

10 fusionofnadjacentvert^ # 
Thenvertebraecompriseafirstvertebra, annth vertebra, and n-2 vertebra(e) between the first 
vertebra and the nth vertebra. The apparatuses comprise n plates, where eachplateos 
stable to one of each of the n vertebrae. Each plate comprises integral means for shdably 
• interconnectingwithadjacentplateCs). Tne sliding occurs parallel to the long axis of thespmal 

15 column The integral means prevents rotational andtransverse movement of the each of then 
vertebraerektivetoeachadjacemvertebra(e)ofthenvertebra.^ 
removable plate spacers, eachplate spacer mounted between each two adjacent 

interconnecting plates. 

These embodiments encompass the fusion of two, three, four, five or more vertebrae as 
20 exemplified using the apparatuses previously described, and illustrated for example in FIGS. 1- 
10. Whereonlytwovertebraearefused,»=2. Of course, there are no vertebrae between the 

first vertebra and the second vertebra (n-2=0). 

These embodiments can also be used to fuse nonadjacent vertebrae together with an 
interbody graft inplace of the intervening vertebra(e) that has been resected by a surgical 
25 procedure, generally known as vertebrectomy or colectomy. In these scenarios, one, two or 
more vertebrae are removed or resected and rep laced by an interbody spacer known m the art, 

such as a long graft or cage. 

Where these embodiments utilize theplates exemplified in FIGS. 1-10, theplate 
mountable to the first vertebra and the plate mountable to the nth vertebra is independently 
30 selectedfromthetwoplatesillustratedinFIGS. 1-7. These can be described as (1) a plate 

with a base 20 mountable to the vertebra, the plate also having a tongue 22 protruding from the 
base 20 with an end 24 distal to the base 20 and two sides 26, 28 perpendicular to the end 24; 
and(2) aplatewimabase 50 mountable to the vertebra, the base having two sides 66, 68 anda 
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They ca.be to,^^ ® apUte wifcab OT 150„^U to .v=^ 

M . js'peq.endWaitotoe^. tapteatal^aseo^^M-P^ 

^a^^-^apMcoto^ap^-ato.aO^^a 

^*a M ^ M 'pr^^^"»- mmlM,diS,al,0 *:,7 e 7 
^l.* ». 38' pe,pendio*r to to end >*. toplate baving a groove 58 fjed 
by m edge W a, to top of tobase WO andinner edges SI-, 64' of to Wo sides 66 , 68 of 

tag ok of 4a spinal cota* I <*) a pla* * a base MO aooaniablo ,o a verteta, 

by the top Ml of tobaae MO andinner edge, 62% «' of ibc two sides 6<P, 6T of tobase 
170t b.pU K *ob,*gaseooadgr= OT c 5 8"^by«»bo«on 1 M4of 1 babasoM0a n d 

hedges 62", 64" of the two sides 66", 68" of tobase, vrfraretn the firs, groove 58- and 
the seeond groove 58" are direetedin opposite direonons along to leg .ads of ibe spmal 
eto Eaehplate in to apparatus nars. also slidably interconnect rrith to accent plate® 
whenatbacbedtotovertebrae. Tbeta.aoomKottoninteee m bodin J enls ocenrs at (a) the 
Wo saes 26. 28 or26l M' or 26", 28" of to tongue of one of fbointerooanecbng plates, and 
(b) dre inner edge, 62, 64 or 6V, 64' or 62", 64" of to Wo sides of to groove ofber of to 

interconnecting plates. m 

As with the analogous embodiments with two plates, these apparatuses can optaonally 
coxnprise ameans for limiting axial extension of two adjacent plates inrelationto each other. 
For example, as illustrated in FIGS. 8A, 8B and 8C, at least one of me two sides of each 
tongue can comprise an indentation !20 or 122, and at least oneof the inner edges 62', 64' or 
62" 64" of the two sides of each groove can comprise a tab 140 or 142 or a setscrew (like 180 
or 182 of FIG. 7b), where each tab 140 or 142 or setscrew of each groove is engagable onto the 
indentation of a tongue such that the engagement of the tab 140 or 142 or setscrew limits axtal 
extension of the first plate with respect to the second plate and the second plate withrespect to 
the thirdplate when the plates slidably interconnect. Alternatively, at least one of the two 
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sides of each tongue can comprise a tab or a setscrew (like 180' or 182' of FIG. 7c) and at least 
one of the inner edges of the two sides of each groove can comprise an indentation, where each 
tab or setscrew of each tongue is engagable into the indentation of a groove such that the 
engagement of the tab or setscrew limits axial extension of the first plate withrespect to the 
second plate and the second plate with respect to the third plate when the plates slidabry 
interconnect. The means for limiting axial extension can also be provided in these 
embodiments by using a bar crossing the tongue and overlapping the sides of the groove, as 

previously described 

Mrelated embodiments, the invention is directed to methods for promoting fusion of 
more than one adjacent vertebrae in a spinal column at grafts between each adjacent two 
vertebrae. The method comprises mounting any of the apparatuses which include plate 
spacers, as described for this purpose above, to the vertebrae, then removing the plate spacers. 

The present invention also encompasses any of the novel plates used in the apparatuses 
and methods described above. 



Other embodiments within the scope of the claims herein will be apparent to one 
skilled in the art from consideration of the sp ecification or practice of the invention as 
disclosed herein. It is intended that the specification be considered exemplary only, with the 
scope and spirit of the invention being indicated by the following claims. 

In view of the above, it willbe seen that the several advantages of the invention are 
achieved and other advantages attained 

As various changes could be made in the above methods and compositions without 
departing from the scope of the invention, it is intended that all matter contained in the above 
description and shownin the accompanying drawings shallbe interpreted as illustrative and 

25 not in a limiting sense. 

All references cited in this specification are hereby incorporated by reference. The 
discussion of the references herein is intended merely to summarize the assertions made by the 
authors and no admission is made that any reference constitutes prior art Applicants reserve 
the right to challenge the accuracy and pertinence of the cited references. 



WO 03/071966 



PCT/US03/03272 



-20- 



What is claimed is: . 

1 An apparatus for promoting fusion of a first vertebra and a second vertebra in a 
spinal column at a graft between (he first vertebra and the second vertebra, the apparatus 



comprising 

a first plate mountable to the first vertebra, and 
a secondplate mountable to the second vertebra, 



herein the first plate comprises integral means for slidably interconnecting with the 
secondplate, said sHding occurring parallel to thelongasis of me spmal column, saidmeans 

of the first vertebra relative to the second 



10 vertebra. 

, of claim 1, wherein the first and second vertebrae are cervical 



2. The apparatus < 
vertebrae. 



of claim 1, wherein the first vertebra is adjacent to the second 



15 3. The apparatus 

vertebra in the spinal column. 

4 The app aratus of claim 1 , wherein the first plate and the s econd plate each further 
compriseholespassmg^ 
20 holes for attaching the plate to the vertebra. 

5. The apparatus of claim 4, wherein the fastening means are screws. 

6. The apparatus of claim 1, further comprising a removable plate spacer mounted 
25 betweeuthefirstplateandmese^ 

7. The apparatus of claim6, wherein the plate spacer further comprises a holder and 
the height of the plate spacer is between about 1 mm and 5 mm 

30 8 Theapparatusofckim6,whereintheheightofthe P latespacer P rovidesa 

subsidence between the two vertebrae uponremoval of theplate spacer, said subsidence being 
equivalent to the height of the plate spacer. 
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9. The apparatus of claim 1, farther comprising means for limiting axial extension of 
the first plate with respect to the second plate. 

10. The apparatus of claim 1, wherein me apparatus is sterilized. 
11 The apparatus of claim 1, wherein 

the firstplatehasafirstbasemountable to the first vertebra, the first plate also having 
a tongueprotruding fromthe first base with an end distal tofhe first base and two sxdes 

perpendicular to the end, and 

the second plate has a secondbase, the second base having two sides and a top, 
wherein the second base is capable of attachment to me second vertebra, the second plate 
having a groove formedby a top of the secondbase andinner edges of the two sides of the 
secondbase, 

wherein the tongue of the first plate and the groove of the second plate shdably 
interconnect when attached to the first and second vertebrae, the interconnection ocourrmg at 
the two sides of the tongue of the first plate and the inner edges ofthe two sides of the second 
plate, and 

wherein the end ofthe tongue and the top ofthe secondbase are capable of touching, 
preventing compression of the first vertebra with the second vertebra. 

12. Theappa^tus of claims 
in the spinal column. 

13. The apparatus of claim 11, wherem me second vertebra is above the first vertebra 
in the spinal column 

14 The apparatus of claim 11, wherein the tongue ofthe first plate and the groove of 
the secondplate each comprises a thickness, and the tongue of the first plate is the same 
thickness as the groove ofthe secondplate. 

15 The apparatus of claim 11, wherein the interconneotion ofthe tongue ofthe first 
plate and the groove ofthe secondplateis achieved by protuberances on the sides ofthe first 
plate matching recesses in the inner edges ofthe sides of me secondplate. 
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16. The apparatus of claim 11, wherein the interconnection of the tongue of the first 
plate and the groove of the secondplate is achieved by protuberances on the inner edges of the 
sides of the secondplate matching recesses in the sides of the first plate. 

17. The apparatus of claim 11, wherein the interconnection of the tongue of the first 
plate and the groove of the secondplate is achievedby a wedge formedby the sides of the first 
plate matching an opposing wedge formedby the inner edges of the sides of the secondplate. 

1 8. The apparatus of claim 1 1, further comprising means for limiting axial extension 
of the first plate with respect to the second plate. 

19. The apparatus of claim 18, wherein the means for limiting axial extension is 
provided with at least one of the two sides of the tongue of the first plate comprising an 
indentation and at least one of the inner edges of the two sides of the secondbase comprising a 
tab or a setscrew, the tab or setscrew engagable into the indentation when the tongue of the 
first plate and the groove of the secondplate slidably interconnect 

20. The apparatus of claim 19, wherein both sides of the tongue of me first plate 
comprise an indentation andboth of the inner edges of the two sides of the secondbase 
compriseatab or asetscrew, wherein each tab or setscrewis engagable into an indentation 
when the tongue of the first plate and the groove of the secondplate slidably interconnect. 

21. The apparatus of claim 18, wherein the means for limiting axial extension is 
provided with at least one of the two sides of the tongue of the firstplate comprising a tab or a 
setscrew and at least one of the inner edges of the two sides of the secondbase comprising an 
indentation, the tab or setscrew engagable into the indentation when the tongue of the first 
plate and the groove of the secondplate slidably interconnect. 

22. The apparatus of claim 21, whereinboth of the two sides of the tongue of the first 
plate comprise a tab or a setscrew andboth of the inner edges of the two sides of the second 
base comprise an indentation, wherein each tab or setscrewis engagable into an indentation 
when the tongue of the first plate and the groove of the secondplate slidably interconnect. _ 
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23. The apparatus of claim 1 8, wherein the means for limiting axial extension is 
provided hy a bar crossing the tongue and overlapping the sides of the groove. 

24. The apparatus of claim 23, wherein the bar is affixed to the tongue. 

25. The apparatus of claim23, wherein the bar is affixed to the sides of the groove. 

26. The apparatus of claim 11, further comprising a removable plate spacer suitable 
for placing between the first plate and the second plate, said plate spacer comprising a height. 

27. The apparatus of claim26, wherein the plate spacer fits between the end of the 
tongue and ihe top of the secondbase. 

28. The apparatus of claim 26, wherein the plate spacer further comprises a holder and 
the height of the plate spacer is between about 1 mm and 5 mm 

29. The apparatus of claim 26, wherein the height of the plate spacer provides a 
subsidence between the two vertebrae upon removal of the plate spacer, said subsidence being 
equivalent to the height of the plate spacer. 

30. The apparatus of claim 11, wherein the apparatus is sterilized. 

3 1 . An apparatus for promoting fusion of a first vertebra and a second vertebra in a 
spinal column at a graft between the first vertebra and the second vertebra, the apparatus 

comprising 

a first plate mountable to the first vertebra, 

a second plate mountable to the second vertebra, and 

a removable plate spacer suitable for placing between the first plate and the second 
plate, said plate spacer comprising a height, 

wherein the first plate comprises integral means for slidably interconnecting with the 
second plate, said sliding occraring parallel to the long axis of the spinal column, said means 
preventing rotational and transverse movement of 1 the first vertebra relative to the second 
vertebra, 
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and wherein the apparatus further comprises a means for limiting axial extension of 
the first plate with respect to the second plate. 

32. The apparatus of claim 31, wherein 

the first plate has afirst base movable to the first vertebra, flie first plate also having 
a tongue protruding from the first base with an end distal to the first base and two sides 

perpendicular to the end, and 

the secondplate has a secondbase, the second base having two sides and a top, 
wherein the second base is capable of attachment to the second vertebra, the second plate 
having a groove formedby a top of the secondbase and inner edges of the two sides of the 
secondbase, 

wherein the tongue of the firstplate and the groove of the secondplate slidably 
interconnect when attached to the first and second vertebrae, the interconnection occurring at 
the two sides of the tongue of the first plate and the inner edges of the two sides of the second 
plate, 

wherein the end of the tongue and the top of the secondbase are capable of touching, 
preventing compression of the first vertebra with the second vertebra, and 

wherein at least one of the two sides of the tongue of the first plate comprises an 
indentation and at least one of the inner edges of the two sides of the secondbase comprises a 
tab or a setecrew, the tab or setscrew engagable into the indentation when the tongue of the 
firstplate and the groove of the secondplate slidably interconnect, the tab or setscrew 
engagement limiting axial extension of the first plate with resp ect to the second plate. 

33. The apparatus of claim 31, wherein 

the first plate has a first base mountable to the first vertebra, the first plate also having 
a tongue protruding from the first base with an end distal to the first base and two sides 

perpendicular to the end, and 

the secondplate has a second base, the second base having two sides and a top, 
wherein the secondbase is capable of attachment to the second vertebra, the secondplate 
having a groove formedby a top of the secondbase and inner edges of the two sides of the 
secondbase, 

wherein the tongue of the firstplate and the groove of the secondplate slidably 
interconnect when attached to the first and second vertebrae, the interconnection occurring at 
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the two sides of (fa. tongue of to first plate andtheinner edges of to two sides of to second 
plate, 

wherein to end of to tongue and to top of to secondbase are capable of touching, 
preventing compression of to first vertebra with to second vertebra, and 

wberein at least one of to two sides of to tongue of to first plate comprises a tab or 
a setscrew and at least one of to inner edges of to two sides of to secondbase comprises an 
indentation, to tab or setscrew engagable into to indentation when to tongue of to first 
plate and to groove of to secondplate slidably interconnect, to tab or setscrew engagement 
limiting axial extension of to firstplate with respect to to secondplate. 

34 The apparatus of claim31, wherein 
the &stpktehasa&st base mountab^^^ 
a tongue protruding from to fest base wim an end distal to to first base and two sides 

perpendicular to the end, and 

the secondplate has a secondbase, to secondbase having two sides and a top, 

wherein to secondbase is capable of attachment to to second vertebra, to secondplate 
having a groove formedby a top of to secondbase and inner edges of to two sides of to 
secondbase, 

wherein to tongue of to first plate and to groove of to secondplate slidably 
interconnect when attached to to first and second vertebrae, to interconnection occurring at 
the two sides of to tongue of to firstplate and to inner edges of to two sides of to second 
plate, 

wherein to end of to tongue and to top of to secondbase are capable of touching, 
preventing compression of to first vertebra with to second vertebra, and 

wherein to means for preventing axial extension is provided by a bar crossing to 
tongue and overlapping to sides of to groove. 

35. An apparatus for promoting fusion of a first vertebra and a second vertebra in a 
spinal column with a graft between to first vertebra and to second vertebra, to apparatus 
comprising 

a first member for attachment to to first vertebra and a second member for attachment 

to to second vertebra; 

means for attaching to apparatus to to first vertebra at to first member; 
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means for attaching the apparatus to the second vertebra at the second member; 

means in the first and second member for preventing rotational and transverse 
movement of the first vertebra relative to the second vertebra; 

aplate spacer comprising a height, the plate spacer capable of insertion into the 
apparatus between the first member and the secondmember, wherein the plate spacer can be 
removedfromthe apparatus after the apparatus is attached to both the first vertebra and the 
second vertebra, 

wherein the height of the plate spacer provides a subsidence between the two vertebrae 
uponremoval of the plate spacer, said subsidence being equivalent to the height of me plate 
spacer. 

36. The apparatus of claim 35, wherein the first vertebra and the second vertebra are 
cervical vertebrae. 

37. The apparatus of claim 35, wherein the first vertebra is adjacent to the second 
vertebra in the spinal column. 

38. The apparatus of claim 35, further comprising means for limiting axial extension 
of the first vertebra with respect to the second vertebra. 

39. The apparatus of claim 35, wherein 

the first member is a first plate mountable to the first vertebrae; 
the secondmember is a second plate mountable to the second vertebrae; and 
the first plate comprises a means for slidabry interconnecting with the second plate, 
said sliding occurring parallel to the long axis of the spinal column, wherein said means 
prevents rotational and perpendicular displacement of the first vertebra from the second 
vertebra 

40. The apparatus of claim 39, wherein 

the first member comprises a first plate having a first base capable of attachment to the 
first vertebra, Ihe first plate also having a tongue protruding from the first base with an end 
distal to the first base and two sides perpendicular to the end; and 

the secondmember comprises a second plate having a secondbase, the secondbase 
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having two sides and a tap, wherein the second base is capable of attachment to the second 
vertebra, the second plate having a groove formedby a top of the secondbase andinner edges 
of the two sides of the secondbase. 

41. The apparatus of claim39, further comprising means for limiting axial extension 
of the first plate with respect to the second plate. 

42. The apparatus of claim 41, wherein the means for limiting axial extension is 
provided with at least one of the two sides of the tongue of the first plate comprising an 
indentation and at least one of the inner edges of the two sides of the secondbase comprising a 
tab or a setscrew, the tab or setscrew engagable into the indentation when the tongue of the 
first plate and the groove of the second plate shdably interconnect. 

43. The apparatus of claim42, wherein both sides of the tongue of the firstplate 
comprise an indentation andboth of the inner edges of the two sides of the secondbase 
comprise a tab or a setscrew, wherein each tab or setscrew is engagable into an indentation 
when the tongue of the firstplate and the groove of the second plate slidably interconnect. 

44. The apparatus of claim41, wherein the means for limiting axial extension is 
provided with at least one of the two sides of the tongue of the first plate comprising a tab or a 
setscrew and at least one of the inner edges of the two sides of the secondbase comprising an 
indentation, the tab or setscrew engagable into the indentation when the tongue of the first 
plate and the groove of the secondplate shdably interconnect 

45. The apparatus of claim 44, whereinboth of the two sides of the tongue of the first 
plate comprise a tab or a setscrew andboth of the inner edges of the two sides of the second 
base comprise an indentation, wherein each tab or setscrew is engagable into an indentation 
when the tongue of the first plate and the groove of the second plate shdably interconnect. 

46. The apparatus of claim 41, wherein the means for limiting axial extension is 
provided by abar crossing the tongue and overlapping the sides of the groove. 



47. The apparatus of claim 46, wherein the bar is affixed to the tongue. 
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48. The apparatus of claim 46, wherein the bar is affixed to the sides of the groove. 

49. A method for promoting fusion of a first vertebra with a second vertebra in a 
spinal column, the method comprising 

providing an apparatus, the apparatus comprising 

means for attaching the apparatus to the first vertebra at a first member; 
means for attaching the apparatus to the second vertebra at a second member; 
means for preventing rotational movement of the first vertebra relative to the 

second vertebra; and 

a plate spacer comprising a height, the plate spacer capable of insertion into 
the apparatus between the first member and the second member, wherein the plate spacer can 
be removed from the apparatus after the apparatus is attached to both the first vertebra and the 

second vertebra; 

attaching the apparatus to the first vertebra at the first member, 

partially engaging the means for preventing rotational displacement of the first 

vertebra from the second vertebra; 

placing the plate spacer between the first member and the second member; 
substantially fully engaging the means for preventing rotational displacement such that 

the first member and the second member each abut the plate spacer; 

attaching the apparatus to the second vertebra at the second member; and 
removing the plate spacer frombetween the first member and the second member. 

50. The method of claim 49, wherein the means for preventing rotational displacement 
is engaged, the plate spacer is placed between the first member and the second member, and 
the means for preventing rotational displacement is substantially fully engaged before the 
apparatus is attached to the first vertebra and the second vertebra. 

51. The method of claim 49, wherein the first member is attached to the first vertebra 
before the means for preventing rotational displacement is engaged and the second member is 
attached to the second vertebra. 



52. The method of claim 49, wherein the second member is attached to the second 
vertebra before the means for preventing rotational displacement is engaged and the first 
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member is attached to the first vertebra. 

53. The method of claim 49, wherein the apparatus further comprises means for 
limiting axial extension of the firstplate with respect to the second plate. 

54. The method of claim 49, wherein the first vertebra and the second vertebra are 
cervical vertebrae. 

55. The method of claim49, wherein the first vertebra is adjacent to the second 
vertebra in the spinal column. 

56. The method of claim 49, wherein the first vertebra is above the second vertebra in 
the spinal column. 

57. The method of claim49, wherein the second vertebra is above the first vertebra in 
the spinal column. 

58. The method of claim 53, wherein the first vertebra is adjacent to the second 
vertebra in the spinal column 

59. The method of claim 49, wherein the plate spacer comprises a holder and the 
height of the plate spacer is between about 1 mm and 5 mm 

60. The method of claim 49, wherein the first member is a first plate mountable to the 
first vertebrae; 

the secondmember is asecondplate mountable to the second vertebrae; and 
the first plate comprises a means for slidably interconnecting with the second plate, 
said sliding occurring parallel to the long axis of the spinal column, wherein said means 
prevents rotational and perpendicular displacement of the first vertebra from the second 
vertebra. 



61. The method of claim 60, further comprising means for limiting axial extension 
uie first plate with respect to the second plate. 
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62. The method of claim 61, wherein the means for limiting axial extension is 
provided with at least one of the two sides of the tongue of the first plate comprising an 
indentation and at least one of the inner edges of the two sides of the secondbase comprising a 
tab or a setscrew, the tab or setscrew engagable into the indentation when the tongue of the 
first plate and the groove of the second plate slidably interconnect 

63. The method of claim 62, wherein both sides of the tongue of the firstplate 
comprise an indentation andboth of the inner edges of the two sides of the secondbase 
comprise a tab or a setscrew, wherein each tab or setscrew is engagable into an indentation 
when the tongue of the first plate and the groove of the second plate slidably interconnect 

64. The method of claim 61, wherein the means for limiting axial extension is 
provided with at least one of the two sides of the tongue of the first plate comprising a tab or a 
setscrew and at least one of the inner edges of the two sides of the secondbase comprising an 
indentation, the tab or setscrew engagable into the indentation when the tongue of the first 
plate and the groove of the second plate slidably interconnect 

65. Themethod of claim 64, wherein both of the two sides of the tongue of the first 
plate comprise a tab or a setscrew andboth of the inner edges of the two sides of the second 
base comprise an indentation, wherein each tab or setscrew is engagable into an indentation 
when the tongue of the first plate and the groove of the second plate slidably interconnect. 

66. The method of claim 61, wherein the means for limiting axial extension is 
provided by a bar crossing the tongue and overlapping the sides of the groove. 

67. The method of claim 66, wherein the bar is affixed to the tongue. 

68. The method of claim 66, wherein the bar is affixed to the sides of the groove. 

69. An apparatus for promoting fusion of a first vertebra, a second vertebra and a third 
vertebra in a spinal column at grafts between (a) the first vertebra and the second vertebra and 
(b) the second vertebra and the third vertebra, the apparatus comprising 

a first plate mountable to the first vertebra, 
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a second plate mountable to the second vertebra, and 
a flrird plate mountable to the third vertebra, 

wherein the first plate and the third plate comprise integral means for slidably 
interconnecting with the second plate, said sliding occnrring parallel to the long axis of the 
spinal column, said means preventing rotational and transverse movement of the first vertebra 
relative to the s econd vertebra and the second vertebra relative to the tod vertebra 

70. The apparatus of claim 69, wherein the first, second and tod vertebrae are 
cervical vertebrae. ' 

71. The apparatus of claim69, wherein the first plate, the secondplate and the tod 
plate each further comprise holes passing through the plate, and fastening means capable of 
passing through the holes for attaching the plate to the vertebra. 

72. The apparatus of claim71, wherein the fastening means are screws. 

73. The apparatus of claim69, further comprising a first removable plate spacer 
mounted between the first plate and die secondplate, and a second removable plate spacer 
mountedbetween the secondplate andthe todplate, the firstplate spacer and the second 
plate spacer each comprising a height. 

74. The apparatus of claim 73, wherein the first plate spacer and the second plate 
spacer each further comprise a holder and the height of the plate spacer is betweeu about 1 mm 
and 5 mm. 

75. The apparatus of claim 74, wherein the height of the plate spacer provides a 
subsidence between the two vertebrae upon removal of the plate spacer, said subsidence being 
equivalent to die height of the plate spacer. 

76. The apparatus of claim 69, further comprising means for limiting axial extension 
of the first plate with respect to the secondplate the secondplate with respect to the tod 
plate. 



WO 03/071966 



PCT/US03/03272 



-32- 

' 77. The apparatus of claim 69, wherein the apparatus is sterilized. 
78. The apparatus of claim 69, 

wherein the first plate and the thirdplate are independently selected from the group 
consisting of 

a plate with a base mountable to a vertebra, the plate also having a tongue 
protruding from the base with an end distal to the base and two sides perpendicular to the end; 
and 

a plate with a base mountable to a vertebra, the base having two sides and a 
top, theplate having a groove fanned by atop of the base and inner edges of the two sides of 
the base; 

wherein the second plate is selected from (he group consisting of 

a plate with a base mountable to a vertebra, the plate also having a first tongue 
protruding from the base with an end distal to thebase and two sides perpendicular to the end, 
the plate also having a second tongue protruding from the base with an end distal to the base 
and two sides perpendicular to the end, wherein the first tongue and the second tongue are 
directed in opposite directions along the long axis of the spinal column; 

a plate with a base mountable to a vertebra, the plate also having a tongue 
protruding from the base with an end distal to the base and two sides perpendicular to the end, 
the plate also having a groove formedby atop of the base and inner edges of the two sides of 
the base, wherein the tongue and the groove are directed in opposite directions along the long 

axis of the spinal column; and 

a plate with a base mountable to a vertebra, the base having two sides, a top 
and abottom, the plate having a first groove formedby the top of thebase and inner edges of 
the two sides of the base, the plate also having a second groove formedby the bottom of the 
base and inner edges of the two sides of thebase, wherein the first groove and the second 
groove are directed in opposite directions along die long axis of Ihe spinal column, 

wherein the first plate and the second plate slidably interconnect when attached to the 
first and second vertebrae, the interconnection occurring at (a) the two sides of the tongue of 
one of the first plate or the second plate and (b) the inner edges of the two sides of the groove 
on the other of the first plate or the second plate, and 

wherein the second plate and the third plate slidably interconnect when attached to the 
second and third vertebrae, the interconnection occurring at (a) the two sides of the tongue of 
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one of either the second plate or the third plate and (b) the inner edges of the two sides of the 
groove on the other of the second plate or the third plate. 

79. The apparatus of claim 78, further comprising means for limiting axial extension 
of the first plate with respect to the second plate the second plate with respect to the third 
plate. 

80. The apparatus of claim 79, wherein the means for limiting axial extension 
comprises at least one of the two sides of each tongue conprising an indentation, and at least 
one of the inner edges of the two sides of each groove comprising a tab or a setscrew, each tab 
or setscrew of each groove engagable into the indentation of the tongue of a plate. 

81. The apparatus of claim 79, wherein the means for limiting axial extension 
comprises at least one of the two sides of each tongue comprising a tab or a setscrew and at 
least one of the inner edges of the two sides of each groove coirgprising an indentation, each tab 
or setscrew of each tongue engagable into the indentation of the groove of a plate. 

82. The apparatus of claim 79, wherein the means for limiting axial extension 
con$>rises a bar crossing each tongue and overlapping the sides of each groove. 

83. A method for promoting fusion of a first vertebra, a second vertebra and a third 
vertebra in a spinal column at grafts between (a) the first vertebra and the second vertebra and 
(b) the second vertebra and the third vertebra, the method coicprising mounting the apparatus 
of claim 63 to the first vertebra, the second vertebra and the third vertebra, then removing the 
plate spacers. 

84. The method of claim 83, wherein the first plate and the third plate are 
independently selected from the group consisting of 

a plate with a base mountable to a vertebra, the plate also having a tongue 
protruding from the base with an end distal to the base and two sides perpendicular to the end; 
and 

a plate with a base mountable to a vertebra, the base having two sides and a 
top, the plate having a groove formed by a top of the base and inner edges of the two sides of 
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fhebase; 

wherein the second plate is selected from the group consisting of 

a plate with a base motmtable to a vertebra, the plate also having a first tongue 
protruding from the base with an end distal to the base and two sides perpendicular to the end, 
the plate also having a second tongue protruding from the base with an end distal to the base 
and two sides perpendicular to the end, wherein the first tongue and the second tongue are 
directed in opposite directions along the long axis of the spinal column; 

a plate with a base mountable to a vertebra, the plate also having a tongue 
protruding from the base with an end distal to the base and two sides perpendicular to the end, 
the plate also having a groove formedby a top of the base and inner edges of the two sides of 
the base, wherein the tongue and the groove are directed in opposite directions along the long 

axis of the spinal column; and 

a plate with a base mountable to a vertebra, the base having two sides, a top 
and abottom, the plate having a first groove formedby the top of the base and inner edges of 
the two sides of thebase, theplate also having a second groove formedby the bottom of the 
base and inner edges of the two sides of the base, wherein the first groove and the second 
groove are directed in opposite directions along the long axis of the spinal column, 

wherein the first plate and the second plate slidably interconnect when attached to the 
first and second vertebrae, the interconnection occurring at (a) the two sides of the tongue of 
one of the firstplate or the second plate and (b) the inner edges of the two sides of the groove 
on the other of the first plate or the second plate, and 

wherein the second plate and the thirdplate slidably interconnect when attached to the 
second and third vertebrae, the interconnection occurring at (a) the two sides of the tongue of 
one of either the second plate or the thirdplate and (b) the inner edges of the two sides of the 
groove on the other of the second plate or the third plate. 

85. An apparatus for promoting fusion of n adjacent vertebrae in a spinal column at 

grafts between each of the n vertebrae, the apparatus comprising 

n plates, each plate mountable to one of each of the n vertebrae, 

wherein each plate comprises integral means for slidably interconnecting with adjacent 

plate(s), said sliding occurring parallel to the long axis of the spinal column, said means 

preventing rotational and transverse movement of the each of the n vertebrae relative to each 

adjacent vertebra(e) of then vertebra. 
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86. The apparatus of claim 85, further comprising n-1 removable plate spacers, each 
plate spacer mounted between each two adjacent interconnecting plates. 

87. The apparatus of claim 85, 

wherein then vertebrae comprise a first vertebra, an nth vertebra, andn-2 vertebra(e) 
between the first vertebra and the nth vertebra, 

wherein the plate mountable to the first vertebra and me plate mountable to the nth 
vertebra are independently selected from the group consisting of 

a plate with a base mountable to the vertebra, the plate also having a tongue 
protruding from the base with an end distal to die base and two sides perpendicular to the end; 
and 

a plate with a base mountable to the vertebra, the base having two sides and a 
top, the plate having a groove formed by a top of the base and inner edges of the two sides of 
the base; 

wherein the plate mountable to each, of the n-2 vertebra(e) are independently selected 

from the group consisting of 

a plate with a base mountable to the vertebra, the plate also having a first 
tongue protruding from the base with an end distal to the base and two sides perpendicular to 
the end, the plate also having a second tongue protruding from the base with an end distal to 
the base and two sides perpendicular to the end, wherein the first tongue and the second tongue 
are directed in opposite directions along the long axis of the spinal column; 

a plate with a base mountable to the vertebra, the plate also having a tongue 
protruding from the base with an end distal to the base and two sides perpendicular to the end, 
the plate also having a groove formed by a top of the base and inner edges of the two sides of 
the base, wherein the tongue and the groove are directed in opposite directions along the long 

axis of the spinal column; and 

a plate with a base mountable to the vertebra, the base having two sides, a top 
andabottom, the plate having a first groove formed by the top of the base and inner edges of 
the two sides of the base, the plate also having a second groove formed by the bottom of the 
base and inner edges of the two sides of the base, wherein the first groove and the second 
groove are directed in opposite directions along the long axis of the spinal column, 

wherein each plate slidably interconnects with the adjacent plate(s) when attached to 
the vertebrae, the interconnection occurring at (a) the two sides of the tongue of one of the 
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interconnecting plates, and (b) the inner edges of the two sides of the other of the 
interconnecting plates. 

88. The apparatus of claim 87, further comprising means for limiting axial extension 
5 of each interconnecting groove plate and tongue plate. 

89. The apparatus of claim 88, wherein the means for limiting axial extension 
comprises at least one of the two sides of each tongue comprising an indentation, and at least 
one of the inner edges of the two sides of each groove comprising a tab or a setscrew, each tab 

10 or setscrew of each groove engagable into the indentation of the tongue of a plate. 

90. The apparatus of claim 88, wherein the means for limiting axial extension 
comprises at least one of the two sides of each tongue conprising a tab or a setscrew and at 
least one of the inner edges of the two sides of each groove comprising an indentation, each tab 

1 5 or setscrew of each tongue engagable into the indentation of die groove of a plate, the tab or 
setscrew engagement limiting axial extension of the first plate with respect to the second plate 
and the second plate with respect to the third plate when the plates slidably interconnect. 

9 1 . The apparatus of claim 88, wherein the means for limiting axial extension 
20 comprises a.bar crossing each tongue and overlapping the sides of each groove. 

92. A method for promoting fusion of n adjacent vertebrae in a spinal column at grafts 
between each of the n vertebrae, the method comprising mounting the apparatus of claim 86 to 
each vertebra, then removing the plate spacers. 

25 

93 . The method of claim 92, wherein the n vertebrae comprise a first vertebra, an nth 
vertebra, and n-2 vertebra(e) between the first vertebra and the nth vertebra, 

wherein the plate mountable to the first vertebra and the plate mountable to the nth 
vertebra are independently selected from the group consisting of 
30 a plate with a base mountable to the vertebra, the plate also having a tongue 

protruding from the base with an end distal to the base and two sides perpendicular to the end; 
and 

a plate with a base mountable to the vertebra, the base having two sides and a 
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top, the plate having a groove formed by a top of the base and inner edges of the two sides of 
the base; 

wherein the plate mountable to each of the n-2 vertebra(e) are independently selected 

from, die group consisting of 

a plate with a base mountable to the vertebra, the plate also having a first 
tongue protruding from the base with an end distal to the base and two sides perpendicular to 
theend, the plate also having a second tongue protrading from the base with an end distal to 
the base and two sides perpendicular to the end, wherein the first tongue and the second tongue 
are directed in opposite directions along the long axis of the spinal column; 

a plate with a base mountable to the vertebra, the plate also having a tongue 
protruding from the base with an end distal to the base and two sides perpendicular to the end, 
the plate also having a groove formed by a top of the base and mner edges of the two sides of 
the base, wherein the tongue and the groove are directed in opposite directions along the long 

axis of the spinal column; and 

a plate with a base mountable to the vertebra, the base having two sides, a top 
and a bottom, the plate having a first groove farmed by the top of the base and inner edges of 
the two sides of the base, the plate also having a second groove formed by the bottom of the 
base and inner edges of the two sides of the base, wherein the first groove and the second 
groove are directed in opposite directions along the long axis of the spinal column, 

wherein each plate slidably interconnects with the adjacent plate(s) when attached to 
the vertebrae, the interconnection occurring at (a) the two sides of the tongue of one of the 
interconnecting plates, and (b) the inner edges of the two sides of the other of the 
interconnecting plates. 



94. A plate selected from the group consisting of 

a plate with a base mountable to the vertebra, the plate also having a tongue protruding 
from the base with an end distal to the base and two sides perpendicular to the end; 

a plate with a base mountable to the vertebra, the base having two sides and a top, the 
plate having a groove formed by a top of the base and inner edges of the two sides of the base; 

a plate with a base mountable to the vertebra, the plate also having a first tongue 
protruding from the base with an end distal to the base and two sides perpendicular to the end, 
the plate also having a second tongue protruding from the base with an end distal to the base 
and two sides perpendicular to the end, wherein the first tongue and the second tongue are 
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directed in opposite directions along the long axis of the spinal column; 

a plate with a base mountable to the vertebra, the plate also having a tongue protruding 
from the base with an end distal to the base and two sides perpendicular to the end, the plate 
also having a groove formed by a top of the base and inner edges of the two sides of the base, 
wherein the tongue and the groove are directed in opposite directions along the long axis of the 
spinal column; and 

a plate with a base moimtable to the vertebra, the base having two sides, a top and a 
bottom, the plate having a first groove formed by the top of the base and inner edges of the two 
sides of the base, the plate also having a second groove formed by the bottom of the base and 
inner edges of the two sides of the base, wherein the first groove and the second groove are 
directed in opposite directions along the long axis of the spinal column. ■ 
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